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(54) Internet access guidance engine with expert system 



(57) An expert system adapted dedicated Internet 
access guidance engine. The invention allows an agent 
to interact with a customer and to provide selection and 
recommendation of data network products and/or serv- 
ices for the customer. The invention allows for the use 
of agents of varying skill levels, including relatively low 
skill level, without suffering deleterious performance. 
The dedicated Internet access guidance engine is op- 
erable to perform selection and rating of Internet access 



products and/or services to provide a solution that 
meets the needs of a customer. The dedicated Internet 
access guidance engine is operable to select recom- 
mended solutions from among a number of potential so- 
lutions that may include compatible solutions. The ded- 
icated Internet access guidance engine is one of the un- 
derlying engines within the expert system that allows the 
agent to provide real time interaction with a customer 
and to provide a real time recommended solution to that 
customer. 
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Description 

1. Technical Field 

5 [0001] The present invention relates generally to expert system processing; and, more particularly, it relates to an 
expert system adapted dedicated Internet access guidance engine. 

2. Related Art 

10 [0002] Within conventional systems and methods that are operable to perform product selection and recommenda- 
tion, a key limiting factor is the skill level of the agent or user who performs the customer or client interaction is selling 
and marketing those products. Within the scope of products, services are also envisioned as well within the context of 
the generic label "product" Regardless of the industry, the skill level of the agent in communicating the available products 
to a customer and, as is oftentimes the case, educating the customer and helping him to quantify his needs, are limiting 

15 factors that govern the degree of effectiveness that a particular salesperson can achieve. Within technology areas that 
are more amorphous and complex, the limitations of salespeople is even further compromised. 
[0003] There have been a number of technology areas where the availability of adequately skilled salespersons has 
been limiting to the full tapping of the market. As one example, the Internet has rapidly become an indispensable 
system that many businesses require simply to conduct their day to day affairs. During Internet access blackouts within 

20 such industries, when the access to the Internet has been temporarily interrupted, it is evident the degree to which 
businesses have grown dependent on the availability and reliability of such services. Yet, as is often the case, there 
are relatively few individuals within the company who are able to seek adequate Internet services to meet the needs 
of their business. While there is this sometimes great limitation of sufficiently skilled individuals within customer-busi- 
nesses that seek such services, when there are not sufficiently skilled and trained salespeople, or agents, to sell those 

25 services, the problem becomes ever more complex. The likelihood of a sufficient solution that will adequately satisfy 
the needs of the customer is relatively low. 

[0004] The conventional solutions have been geared towards training the salespeople in such situations to a level 
at which they can adequately communicate and understand the technology that they are seeking to sell. This approach, 
while being effective for a particular individual once that individual is sufficiently trained, is catastrophic for an industry 

30 that has a high degree of turnover. In the example used above to illustrate the deficiency of this traditional approach, 
the turnover rate of individuals, once they have acquired a high skill level, is oftentimes astronomical. There is such a 
high need for specifically trained individuals in these key technology areas that the lateral opportunities are sometimes 
to good to pass up. Moreover, the problem is further complicated by the fact that companies in the business of selling 
such goods and services, namely providers, are loathe to invest a high degree of money and effort to train up their 

35 work base in light of the radical degree of turnover within the industry. 

[0005] Another limitation within conventional approaches is the turn around time simply to provide a prospective 
customer with a list of available and operable options that may meet his needs. In some industries, given the high 
degree of technical complexity, there may be a turn around time of several weeks before a customer even gets an 
estimate or recommendation of products that may serve his needs. This latency is oftentimes extremely costly in terms 

40 of getting work up and running. 

[0006] The frustration of customers who seek such products and services, when forced to deal with the all too often 
poorly qualified salespeople within their given industry, leads to an interaction that is less than effective. Oftentimes, 
both parties leave an interaction with a high degree of frustration. The conventional solution of simply trying to train up 
the sales force to a sufficiently high level so as to accomplish this desired effectiveness has simply been deficiency in 

45 light of many of the intrinsic limitations of the high technology industries. Moreover, even within relatively low technology 
level industries, there is oftentimes a great deal of "expert knowledge" that must or should be acquired before making 
an effective salesperson. Within these industries as well, the limitations of the skill level, experience, and expertise of 
the agent (salesperson) is often the limiting factor in the overall effectiveness of the solution. 
[0007] Further limitations and disadvantages of conventional and traditional systems will become apparent to one 

50 of skill in the art through comparison of such systems with the present invention as set forth in the remainder of the 
present application with reference to the drawings. 

SUMMARY OF THE INVENTION 

55 [0008] Various aspects of the present invention can be found in an expert system adapted dedicated Internet access 
guidance engine. The expert system adapted dedicated Internet access guidance engine includes a dedicated Internet 
access guidance engine, a number of available Internet access products, customer need input concerning a number 
of dedicated Internet access guidance engine questions such that the customer needs are provided to the dedicated 
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Internet access guidance engine. The dedicated Internet access guidance engine uses the customer need input to 
rate at least one available Internet access product of the number of available Internet access products, and the dedi- 
cated Internet access guidance engine selects a recommended Internet access solution, that is operable to meet a 
customer need, from among the number of available Internet access products and the rated at least one available 

5 Internet access product. 

[0009] In certain embodiments of the invention, the dedicated Internet access guidance engine provides the recom- 
mended Internet access solution to an agent using a graphical user interface. The dedicated Internet access guidance 
engine may also provide a single Internet access solution {or several compatible Internet access solutions) and a single 
not recommended Internet access solution (or several not recommended Internet access solutions) to the agent using 

10 the graphical user interface. The rating of the at least one available Internet access product may involve determining 
a number of traits corresponding to the customer need such that the determination made using the customer need 
input. The number of traits includes a variety of traits that may include a cost, an ability to host a web site, a reliability, 
and a bandwidth. As an example of the granularity in which the various traits may be parsed, the bandwidth trait may 
further include information of various bandwidth needs that are required for various applications such as email, web 

15 browsing, web site hosting, file transfer, and voice over Internet protocol applications. The reliability may be determined 
by taking a maximum of a value indicative of a criticality of Internet use and a value indicative of a data type transmitted 
via the Internet. The customer need input may take several forms including both integer input form and Boolean input 
form. If desired, the ability to host a web site is treated as one of the Boolean inputs. 

[0010] Other aspects of the present invention can be found in a dedicated Internet access guidance engine method 

20 used within an expert system. The method involves providing a number of dedicated Internet access guidance engine 
questions to a customer, receiving answers to those questions and providing those answers to dedicated Internet 
access guidance engine. The method also involves performing dedicated Internet access guidance engine processing 
to calculate a number of crisp values to represent a number of traits corresponding to a number of customer needs. 
The method may also involve transforming at least one crisp value of the number of crisp values to a fuzzy value to 

25 represent at least one trait within the number of traits with the fuzzy value; it is noted that some embodiments employ 
no crisp values at all, and they use only fuzzy values. The method also involves rating at least one available Internet 
access product within a number of available Internet access products, using the dedicated Internet access guidance 
engine, based on the fuzzy value. Again, in some embodiments, at least one crisp value within the number of crisp 
values is also used here; however, some embodiments employ only fuzzy values and no crisp values. Ultimately, the 

30 method involves recommending an Internet access solution, that is operable to meet the customer needs, from among 
the available Internet access products and the rated at least one available Internet access product. 
[0011] In certain embodiments of the invention, the expert system also includes a data network guidance engine. 
The method may also involve providing the recommended Internet access solution to an agent using a graphical user 
interface. In addition, the method may also include providing a compatible Internet access solution and a not recom- 

35 mended Internet access solution to the agent using the graphical user interface. The method may also involve providing 
an explanation to the agent, using the graphical user interface, that explains why the recommended Internet access 
solution was recommended. The number of traits may include a cost, an ability to host a web site, a reliability, and a 
bandwidth. The ability to host a web site may be treated as a Boolean value. The crisp values may include both integer 
values and Boolean values. 

40 [001 2] Other aspects of the present invention can be found in a dedicated Internet access guidance engine method 
used within an expert system. The method involves performing real time interaction between a customer and an agent 
and providing a number of dedicated Internet access guidance engine questions to the customer. The method also 
involves receiving answers, corresponding to the dedicated Internet access guidance engine questions and inputting 
the answers into a dedicated Internet access guidance engine via a graphical user interface. The method also involves 

45 performing dedicated Internet access guidance engine processing to calculate a number of crisp values to represent 
a number of traits corresponding to a number of customer needs. The crisp values include a cost, an ability to host a 
web site, a reliability, and a bandwidth. The method also involves transforming at least one crisp value of the crisp 
values to a fuzzy value to represent at least one trait with the fuzzy value. The method also involves rating at least one 
available Interact access product within a number of available Internet access products, using the dedicated Internet 

50 access guidance engine, based on the fuzzy value and at least one crisp value within the plurality of crisp values, and 
recommending an Internet access solution, that is operable to meet the customer needs, from among the available 
Internet access products and the rated at least one available Internet access product. In addition, the rating of the at 
least one available Internet access product within a available Internet access products includes disqualifying the at 
least one available Internet access product when the at least one available Internet access product is inoperable to 

55 support web site hosting and when the ability to host a web site crisp value comprises a true value. 

[001 3] In certain embodiments of the invention , the rating of the at least one available Internet access product involves 
employing dynamic calculation. The ability to host a web site may include a Boolean customer need. If desired, a fuzzy 
value trait associated with bandwidth is generated from the at least one crisp value. 
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[0014] Other aspects, advantages and novel features of the present invention will become apparent from the following 
detailed description of the invention when considered in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 

[0015] A better understanding of the present invention can be obtained when the following detailed description of 
various exemplary embodiments is considered in conjunction with the following drawings. 

[0016] FIG. I is a system diagram illustrating an embodiment of an interactive product selection/recommendation 
system built in accordance with the present invention. 
10 [0017] FIG. 2 is a system diagram illustrating an embodiment of an agent to expert system interface that is built in 
accordance with the present invention. 

[001 8] FIG. 3 is a functional block diagram illustrating an embodiment of an interactive product selection/recommen- 
dation method that is performed in accordance with the present invention. 

[0019] FIG. 4 is a system diagram illustrating another embodiment of an interactive product selection/recommenda- 
15 tion system built in accordance with the present invention. 

[0020] FIG. 5 is a block diagram illustrating an embodiment of some of the inputs that are usable within an expert 
system that is built in accordance with the present invention. 

[0021] FIG. 6 is a block diagram illustrating an embodiment of program interaction with an expert system that is built 
in accordance with the present invention. 
20 [0022] FIG. 7 is a block diagram illustrating another embodiment of program interaction with an expert system that 
is built in accordance with the present invention. 

[0023] FIG. 8 is a block diagram illustrating an embodiment of real time catalog integration that is achieved in ac- 
cordance using certain aspects of the present invention. 

[0024] FIG. 9 is a system diagram illustrating an embodiment of customer base profiling that is achieved in accord- 
25 ance using certain aspects of the present invention. 

[0025] FIG. 10 is a system diagram illustrating an embodiment of expert system processing that is performed in 
accordance with the present invention. 

[0026] FIG. 1 1 is a system diagram illustrating an embodiment of interaction between a domain expert and an expert 
system in accordance with certain aspects of the present invention. 
30 [0027] FIG. 12 is a block diagram illustrating an embodiment of definitions of problem domains and traits that are 
usable within an expert system that is built in accordance with certain aspects of the present invention. 
[0028] FIG. 1 3 is a block diagram illustrating an embodiment of dedicated Internet access guidance engine operation 
that is performed in accordance with certain aspects of the present invention. 

[0029] FIG. 14 is a system diagram illustrating an embodiment of some inputs used by a dedicated Internet access 
35 guidance engine that is built in accordance with certain aspects of the present invention. 

[0030] FIG. 1 5 is a functional block diagram illustrating an embodiment of dedicated Internet access guidance engine 
processing that is performed in accordance with certain aspects of the present invention. 

[0031] FIG. 16 is a block diagram illustrating an embodiment of dedicated Internet access guidance engine rating 
functionality that is performed in accordance with certain aspects of the present invention. 
40 [0032] FIG. 17 is a block diagram illustrating an embodiment of dedicated Internet access guidance engine rating 
combination that is performed in accordance with certain aspects of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

45 [0033] Within all of the various embodiments of the invention described below, the use of terminology of product or 
products is intended to include both services and products. The generic use of the term "products" or "product" is in 
no way to limit the operability of various aspects of the invention, as it is equally applicable within both industries selling 
and providing services, as well as those selling and providing products or combinations of services and/or products. 
For brevity, the term product is sometimes used instead of goods and/or services. 

50 [0034] The invention is operable to allow and assist an agent to select certain solutions to meet the needs of a 
customer. In one embodiment, the invention is operable to help an agent select telecommunication technologies and 
products based on customer needs. In light of the comments made above regarding products and services, telecom- 
munication technologies is also included within the scope and spirit of the terminology of "products and services" or 
simply, "products." The invention employs functionality offered within fuzzy logic expert systems. From certain per- 

55 spectives, various aspects of the invention are based on fuzzy logic expert systems. 

[0035] To assist an agent to select an amenable product for a customer, the problem domain must first be determined. 
The problem domain is the general area where the customer needs a solution. For example, Internet access would be 
one problem domain. Another one would be local data services. There are numerous problem domains where the 
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functionality of the invention may assist an agent to find a customer solution. Once the problem domain is determined, 
the agent may then be presented with a set of questions relating to the needs of the customer with respect to that 
problem domain. The customer's answers are then transformed into values for each element of a set of product traits. 
In addition, the relative importance of each of the traits, from a customer's perspective, may also be considered. 

5 [0036] A trait is a characteristic of a product of relevance to the user. These traits include any number of parameters 
and may include measurements such as cost, bandwidth, reliability, availability, etc. Each trait that is measurable in a 
continuum is represented as a fuzzy variable. Other traits are not measurable in a continuum, but are rather better 
represented as crisp values. One such example of a crisp value is the need for static IP addresses or the location of 
the site. These are represented with non-fuzzy values (crisp values). An expert system built in accordance with the 

10 invention then takes the collection of these values that represents the needs of the customer (one per trait, called 
needs) and attempts to match them against the corresponding collection of values provided by each product (called 
specs). Based on this, the expert system is operable to obtain a collection of ratings: one rating for each combination 
of product and trait. The expert system is also operable to summarize the ratings to give each product a summary 
rating. The summary rating of each product are used to sort them and classify them with respect to the level of recom- 

15 mendation assigned to each product. 

[0037] In determining success of the operation of an expert system built in accordance with the invention, one con- 
sideration is that a customer belong to a set of "satisfied customers" once they deploy a solution suggested by an 
agent In traditional set theory, an element either belongs to a set or does not. So, if customer satisfaction were treated 
in such a manner, then customers would either be "satisfied" or "dissatisfied." However, customers are rarely 100% 

20 satisfied or 100% dissatisfied. Their satisfaction usually falls somewhere in the middle. 

[0038] The invention is operable using Fuzzy Sets. In Fuzzy Set Theory, an element does not have to belong to a 
set 0 or 100%. Instead, an element may belong to the set to a given degree. This type of model provides a lower 
semantic gap when working with sets that don't have precise mathematical definitions (as many don't). In fuzzy sets, 
each set has a corresponding membership function that maps all elements from the Universe of Discourse to a real 

25 number in the range [0, 1]. If the membership function maps an element to 1 , then it completely belongs to the corre- 
sponding set If it maps an element to 0, then it does not belong to the set at all. Other values provide a more fuzzy 
definition of whether the element belongs to the set. In the example of customer satisfaction, the membership function 
determines the level of satisfaction of a customer. 

[0039] In many problems, the Universe of Discourse is a range of real numbers. As some examples: bandwidth, cost 
30 and reliability traits arc all measurable and can be represented by real numbers. So, as an example, a fuzzy set may 
be created to represent the level of satisfaction of a customer who uses ISDN using the following membership functions 
as the spec of the ISDN product: 

P(x)=1 forx<=48 



P(x) = 2-x/48 for 48 < x and x < 96 

40 

P(x) = 0 for x >= 96 

[0040] Where x is measured in kbps. ISDN has a bandwidth of 64 kbps and in this case, the domain expert who 
came up with this membership function estimates that customers who need a bandwidth of 48 kbps or less will be 
45 completely satisfied with ISDN. Customers that need a bandwidth between 48 kbps and 96 kbps will have a linear 
reduction in their level of satisfaction. Finally customers who need 96 kbps or more will be completely dissatisfied with 
this solution. Presumably, we will be able to obtain this type of information from domain experts. This particular fuzzy 
set is meant only as an example. 

[0041] On the other hand, the bandwidth requirements for a customer can rarely be estimated precisely. So, a fuzzy 
so set can also be used to represent the bandwidth need of a customer: 

N(x) = 0 for x <= 50 

55 

N(x) = x/10-5 for x > 50 and x <= 60 
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N(x) = -x/10+7 for 60 < x and x<= 70 



N(x) = 0 for x>70 

[0042] This set represents a customer whose bandwidth need is estimated to be between 50 and 70 kbps. The set 
peaks at 60 kbps because it is the most likely bandwidth requirement. One assumption may be made: if the fuzzy set 
that represents a customer need is a subset of what is offered by a product, then it may be assumed that the customer 
10 will be perfectly satisfied. It may also be determined if there is no overlap, then the customer will be completely dissat- 
isfied. If there is partial overlap there will be partial satisfaction. Fuzzy logic provides rules to determine the level of 
satisfaction. 

[0043] There are at least three practical considerations that affect how fuzzy sets are represented. First, since fuzzy 
sets deal with concepts that are difficult to pin down, it is rare to come up with complex membership functions. Second, 
15 in order to simplify calculations, fuzzy sets are commonly defined with a set of linear functions. Third, although it is 
relatively easy to come up with equations for line segments, it quickly becomes bothersome. So, a common notation 
for fuzzy sets is shown as follows: 

FUZZY-SET ::=[ POINTS] 
20 POINTS ::= POINT | POINT POINTS 

POINT ::= Y/X 

Y ::= <a number in the interval 0.0 to 1.0 inclusive> 
X ;:= <any number> 

25 [0044] The first Vq/Xq point delimits a horizontal line from (-infinity, y 0 ) to (x 0 , y 0 ). The last y^ point delimits a hor- 
izontal line from (x n , y n ) to (infinity, y n ). All other consecutive points (Xj, y s ) (x j+1 , y i+1 ) delimit straight lines. 
[0045] As examples, the 2 membership functions defined above could be written as: 

ISDN-BANDWIDTH-SATISFACTION = [1/48 0/96] 
30 CUSTOMER-BANDWIDTH-NEEDS = [0/50 1/60 0/70] 

[0046] Fuzzy sets defined with 2 coordinates are called Z Fuzzy Sets when y 0 > y v They are called S-Fuzzy Sets 
when y 0 < y v This is in reference to the shape of the membership function. There are also triangular, rectangular and 
trapezoidal fuzzy sets, where the name is assigned based on the shape of the membership function. 

35 [0047] In an expert system built in accordance with the invention, the use of Z and S Fuzzy Sets to define each trait 
of each product may be employed. For example, for traits where higher numbers are preferable, such as bandwidth 
and reliability (measured as MTBF or mean time between failures), a Z Fuzzy Set is used. For traits where lower 
numbers are preferred, such as cost or MTTR (Mean Time To Repair), an S Fuzzy Set is used. To represent customer 
needs we generally use triangular fuzzy sets, although other shapes are allowed and the expert system will work with 

40 any arbitrary membership function for any fuzzy set When the needs of the customer are known precisely or where 
there are no means to "fuzzify" the needs of the customer, it is valid to use a crisp value to represent its needs. A crisp 
value is just a special case of a fuzzy value where the membership function evaluates to one on the crisp value and 
to zero elsewhere. 

[0048] A common notation in Fuzzy Set Theory is that for a given Fuzzy Set A its membership function is also called 
45 A and defined as 

A: UOD -> [0, 1] 

so Where UOD is the Universe of Discourse. Using this notation we define the following set operations: 

C = A n B iff C(x) = min(A(x), B(x)) Vx in UOD 



C = A U B iff C(x) = max(A(x), B(x)) Vx in UOD 
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C = A iff C(x) = 1-A(x) Vx in UOD 

[0049] The height of a set A is h(A) and is defined as the maximum value produced by its membership function. 
5 [0050] When the spec of a product P is matched against the need N (where N is a crisp value), for a given trait, the 
fuzzy logic expert system produces P(N) as the matching measure. 

[0051] When the spec of a product P is matched against the need N (where N is a fuzzy value), for a given trait, the 
fuzzy logic expert system proceeds as follows: 

10 Good = h(PnN) 



Bad = h( PnH) 

15 

Rating = Good/(Good + Bad) 

[0052] Rating is the matching measure. The rating formula described above is not in the literature. The customary 
20 way of obtaining the level of matching of 2 fuzzy sets is: 

h(PnN) 

25 [0053] This is, however, overly optimistic. 

[0054] The concept of a fuzzy variable is relevant and important as well, because not all fuzzy sets are comparable. 
For example, a fuzzy set defined to represent the bandwidth of a product and one defined to represent the cost cannot 
be usefully compared. For this reason there is another concept called fuzzy variable. A fuzzy variable defines a Universe 
of Discourse. Each fuzzy variable stipulates a name for the UOD as well as its valid range of values and the unit of 

30 measurement. 

[0055] Fuzzy variables in an expert system built in accordance with the invention are used to model traits. For ex- 
ample, to model bandwidth, a fuzzy variable with the domain [0, 100,000] is created where each unit represents one 
kbps. 

[0056] A fuzzy value is a fuzzy set in the context of a fuzzy variable. This is what may be used in the expert system 
35 to represent a user need for a given trait or the spec of a product with respect to a given trait. A fuzzy set is like a 
number (e.g., 50); a fuzzy value is like a number with a unit of measurement and a meaning (e.g., $50 monthly cost.). 
[0057] Various embodiments of the invention that employ an expert system operable according to the parameters 
described above are further fleshed out as shown in the various Figures and description below. 
[0058] FIG. 1 is a system diagram illustrating an embodiment of an interactive product selection/recommendation 
40 system 100 built in accordance with the present invention. The interactive product selection/recommendation system 
100 is operative using any number of computer network(s) 180. The computer network(s) 180 includes a single com- 
puter network or any number of computer networks that are communicatively coupled to one another. 
[0059] A number of provider(s) 1 32 are able to provide any number of services and/or products to a customer 1 04. 
Each of the products that are furnished by the providers 132 is catalogued within a product/service database 130. The 
45 product/service database 130 is communicatively coupled to the computer network(s) 180. If desired, the providers 
132 are also provided with communicative coupling to the computer network(s) 180 as well. 

[0060] An agent 102 and the customer 104 interact via any number of communication means including telephone, 
Internet, or any other operable communication media. The agent 1 02 is able to access the various functionality of an 
expert system 131 while interacting with the customer 104. If desired, the agent 102 is able to perform accessing of 

so expert system 131 while offline with respect to the customer 104. For example, the agent 102 is able to perform inter- 
action with the customer 104 initially, then to use the expert system 131 to perform analysis and provide recommen- 
dations of what products should be provided to the customer 104. However, in one embodiment of the invention, the 
agent 102 is afforded the opportunity to perform real time interaction with the customer 104 and to use the various 
functionality of the expert system 131 to provide recommendation of products provided by the provider(s) 132 that 

55 would provide a suitable solution for the customer 104. It is also noted that the customer 104 himself may access all 
of the functionality of the various aspects of the present invention, in similar manner that the agent 102 access the 
functionality, in various embodiments as well. That is to say, the customer 104 may be given access to the same 
functionality that the agent 104 enjoys to the various aspects of the present invention. 



7 



EP 1 324 533 A1 



[0061] The interactive product selection/recommendation system 100 allows for the ability of an agent 102 of rela- 
tively low skill level to provide recommendations to the customer 104 of the available products that proffered by the 
various provider(s) 132, borrowing on the various functionality of the expert system 131. The interactive product se- 
lection/recommendation system 100 is amenable to providing sales support for the providers 132 without requiring 
5 very highly skilled and trained salespersons within many niche industries that typically require an enormous amount 
of experience, expertise, and training. 

[0062] Particularly within industries where there is a gross mismatch between availability of adequate and competent 
salespeople and the industry's customer demand, the interactive product selection/recommendation system 100 offers 
a system in which any one of the providers 132 is able to achieve significantly greater customer interaction and sales 

10 that that afforded using the conventional methods and systems that necessitate a great deal of training and expertise 
within a given industry before being able to provide adequate sales servicing. Whereas a conventional system is limited 
by the individual ability, expertise, and training of an agent operating within it, certain aspects of the invention provide 
for a system whose high end performance is not limited by the personal characteristics of the agents that operate it. 
[0063] FIG. 2 is a system diagram illustrating an embodiment of an agent to expert system interface 200 that is built 

15 in accordance with the present invention. An agent is able to access an expert system 231 using an agent interface 
290. The agent interface 290 includes any number of devices that allows for communicative coupling to the expert 
system 231 . Examples of devices that are atl operable as the agent interface include a laptop computer 291 , a computer 
292, ... and a handheld computer 293. In addition, any portable device that is operable to perform electronic interaction 
with the expert system 231 is also operable to serve the functionality of the agent interface 290, 

20 [0064] The particular connection to the expert system 231 from the agent interface 290, that thereby allows agent 
interaction with the expert system 231 , is achieved any number of ways without departing from the scope and spirit of 
the invention. For examples, it may be that the expert system 231 operates locally on the platform on which the agent 
is using as the agent interface 290. Alternatively, it is run remotely on a server 281 where the expert system 231 is 
accessed by the agent via any number of electronic connections. For example, the agent interface 290 is operable to 

25 access the expert system 231 (supported remotely by the server 281 ) via a wireline network 270 that communicatively 
couples the agent interface 231 to the expert system via the Internet. Also, the wireline network 270 may be operable 
to access the expert system 231 directly, without going through the Internet 280, if the wireline network 270 is operable 
to communicatively couple to the server 281 on which the expert system 231 is supported. 

[0065] In even other embodiments, the agent interface 290 is operable to perform wireless connectivity to the wireline 

30 network 270 and/or the Internet 280. For example, each of the various platforms may be operable to perform the agent 
interface 280 may themselves be operable to perform wireless communication, as shown by the antennae on the laptop 
computer 291, the computer 292, ... and the handheld computer 293. In such instances, the agent interface 280 is 
operable to connect to the wireline network 270 and/or the internet 280. The wireless connectivity may be achieved 
using a satellite 272 that communicatively couples to a satellite-based wireless network 271 , or alternatively using a 

35 wireless tower 276 that communicatively couples to a terrestrial-based wireless network 275. Generically, any other 
wireless interface 279 may be used to communicatively couple the agent interface to one of the wireline network 270 
and/or the Internet 280 to allow interaction of the agent with the expert system 231 when the expert system 231 is 
operated remotely on the server 281 . The term "server, " for the server 281 is generically used to illustrate any number 
of computing platforms possessing sufficient processing resources to support the expert system 231. 

40 [0066] The expert system 231 is operable also to access a product/service database 230. Again, as mentioned above 
and as will also be described in various embodiments of the invention below, the product/service database 230 is 
updated with the available products (including services) that may be sought by a customer. The listings of such available 
products may be provided via direct link by a number of provider(s) 232, or the providers 232 may provide the information 
to the product/service database 230 via the Internet 280. In addition, the server, on which the expert system 231 is 

45 supported for remote operation, may access the product/service database 230 directly via a dedicated link or via the 
Internet 280. It is understood that any number of dedicated wireline or wireless based connections, and/or networks, 
are also operable to perform the communicative coupling of the expert system 231 to the product/service database 
230. The FIG. 2 illustrates a number of exemplary embodiments showing the connectivity and interaction of the agent 
interface 290 with the expert system 231 that allows for real time interaction of an agent with the expert system 231. 

50 The ability for real time interaction provides for a highly effective sales system as will be shown and described below 
in other of the various embodiments of the invention. 

[0067] FIG. 3 is a functional block diagram illustrating an embodiment of an interactive product selection/recommen- 
dation method 300 that is performed in accordance with the present invention. Initially, problem domain determination 
is performed as shown in a block 310. Subsequently, the user's, or customer's, need (or needs) are determined as 
55 shown in a block 320. Then, for proper processing within an expert system that is operable using various aspects of 
the invention, the available products/services and the user needs are used to perform trait transformation as shown 
in a block 330. During expert system processing, ratings for the available products/services are provide in a block 340. 
Ultimately, in a block 350, the ratings are then summarized for use by an agent. 
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[0068] The interactive product selection/recommendation method 300 is operable in real time where an agent may 
interact with a customer while inputting the customer's various needs and the agent can then provide recommendation 
to the customer. This recommendation is based on the customer's provided needs against the backdrop of the available 
products that are available to him. It may be that given the geographical location of the customer's site or sites that 
5 only a predetermined number of services are available to him. Such limitations are inherently provided for within the 
products/services rating that is performed in the block 340. As will also be shown in various embodiments of the in- 
vention below, the ratings summary provided for in the block 350 is able to also provide the underlying reasoning of 
why a particular solution is being recommended over other competing solutions. There is even greater detail provided, 
in certain embodiments, where compatible solutions are presented to the agent to provide for a more educated rec- 
to ommendation to a customer. In addition, detailed description of the available products is also available to a user of the 
interactive product selection/recommendation method 300 as well. 

[0069] FIG. 4 is a system diagram illustrating another embodiment of an interactive product selection/recommenda- 
tion system 400 built in accordance with the present invention. Within the interactive product selection/recommendation 
system 400, problem domain determination is illustrated in a functional block 410. The problem domain determination 
15 410 is performed cooperatively within the context of user need(s) determination as shown in a functional block 420. 
These two functional blocks operate cooperatively to provide input for an expert system 431 that is operable to provide 
for a product(s)/service(s) rating summary 450, 

[0070] Within the problem domain determination functional block 41 0, an indefinite number of trait(s) 412 and avail- 
able product(s)/service(s) 414 are used to generate specs 416 that are used as input to the expert system 431. The 
20 traits 41 2 is a characteristic of a product and/or service that is relevant to a particular customer. The available product 
(s)/service(s) 414 also provide even greater detailed information of the various available product(s)/service(s) for the 
user of the interactive product selection/recommendation system 400. This greater detailed information may be ac- 
cessed via a link, or selectable option, or in any manner known in the art 

[0071] This is correlated to the user need determination performed in the block 420. The user need determination 
25 420 may be performed using a number of means including asking the customer direct questions 421 and indirect 
questions 422. In addition, the agent using the interactive product selection/recommendation system 400 is bound to 
posses some degree of knowledge, though it is understood that a novice or very inexperienced user (agent) may 
nevertheless use the interactive product selection/recommendation system 400 as well. In situations where the agent 
does posses a degree of knowledge, expertise, and skill, the agent's knowledge/input 423 may also be used to perform 
30 the user need determination 420. The agent may also make modifications of a number of default user needs as shown 
by a block 424. The agent may use the agent modification block 424 to override system input when his experience or 
skill level suggests doing so. 

[0072] After using any of these various means to acquire knowledge, the user's needs determination block 420 
provides input to the expert system 431 where the expert system 431 uses this information, along with information 

35 from the problem domain determination block 41 0, to generate user's needs as shown in a block 425. Within the context 
of expert systems, an indefinite number of fuzzy values 426 are generated. In certain instances, there are situations 
where a user need must be represented by a crisp value 427, or hard/rigid value. There are other instances are where 
no crisp values are used at all. An example of such an instance is where questions posed by an agent to a customer 
do not permit the user to convey a level of uncertainty. In such instances, that particular need or needs should be 

40 represented by crisp values 427. Another example of a situation that would best be represented by a crisp value 427 
would be the actually availability of certain products in a given location. There may be a situation where only certain 
services are available in a particular city; such a situation is better represented using crisp values 427. 
[0073] To state the concept of a crisp, or non-fuzzy value, in another way, some product traits are not measurable 
in a continuum. For those product traits that may not be represented or are not measurable using a continuum, a crisp 

45 value may be used. For example, the customer's physical location and the need for a static IP addresses have a bearing 
on the recommended product. These traits are not fuzzy. So, take support for static IP address, either a product supports 
it or not. If a product does not support it and the customer needs it, then, for this trait, the level of customer satisfaction 
is marked as zero. How this is summarized depends on the relative importance of this trait. The main difference with 
fuzzy traits is that for crisp traits traditional logic is used and in most cases it may be concluded that the customer is 

50 either 100% satisfied or 0% satisfied. 

[0074] As mentioned briefly above, the specs 41 6 and the needs 425 are used as inputs to the expert system 431 . 
The expert system 431 performs product(s)/service(s) rating 440 using an indefinite number of rules 441 . The product 
(s)/service(s) rating summary 450 includes a ranking of an indefinite number of products and services, shown as a 
product #1 451 , a product #2 452 and a product #n 453 and a service #1 454, a service #2 455, .... and a service 

55 #m 456. For a given problem, a sorted set of classified solutions is returned. The classification includes the level of 
customer satisfaction achieved by the product. There is a natural bifurcation of performing ratings of services in one 
instance, and performing ratings of products in another. However, there may be some instances where a product 
coupled with some services may also be rated. In addition, if the problem requires a product and a service, then the 
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returned solutions will be configured with a specific set of products and a specific set of solutions. 
[0075] There are many permutations in which the product(s)/service(s) rating summary 450 may be provided to an 
agent without departing from the scope and spirit of the invention. In one embodiment, the product(s)/service(s) rating 
summary 450 is provided in a document type of format that an agent may subsequently modify. One such example is 
5 the outputting of the product(s)/service(s) rating summary 450 into an MS WORD document that an agent may then 
edit before forwarding a report onto a customer. 

[0076] FIG. 5 is a block diagram illustrating an embodiment of some of the inputs 500 that are usable within an expert 
system that is built in accordance with the present invention. In this illustrated embodiment of expert system inputs 
500, an optional graphical user interface 527 may be used to perfonn the expert system inputs 500. Alternatively, a 

10 file could be generated containing all of the information for use in an expert system. The GUI 527 is perhaps a more 
user-friendly manner to perform such inputs, especially in the context of lower skilled users of the expert system. The 
expert system takes in this information to perform expert system rating 531 using a number of inputs, including those 
that are provided by a user and by a domain expert. A user of the expert system is able to provide user input as shown 
in the functional block 571. In addition, the domain expert is able to provide his input via the functional block shown as 

15 domain expert input 526. Both the user input 527 and the domain expert input 526 are used to control and modify the 
functions used to create needs fuzzy values 573 for use within the expert system to perform expert system rating 531 , 
as shown by the functional block 572. The needs fuzzy values 573 include a good value 574. These needs fuzzy values 
573 are then provided to the expert system. 

[0077] Similarly, the domain expert input 526 generates specs fuzzy values 533 that are also provided to perform 
20 the expert system rating 531 . The specs fuzzy values 533 are representative of the expected level of customer satis- 
faction for the various information provided via the domain expert input 526. The specs fuzzy values 533 include a 
good value 534 and an optional bad value 535. The bad value may simply be the complement of the good value 534 
in certain embodiments of the invention. These specs fuzzy values 533 are then provided to the expert system to 
perform expert system rating 531. 
25 [0078] As mentioned above, the GUI 527 illustrated in this embodiment is illustrative of one manner in which the 
domain expert input 526 may be input into the expert system to perform expert system rating 531 that is operated using 
various aspects of the invention. 

[0079] The GUI 527 may be presented as a table that the domain expert input 526 may use. For any number of traits, 
shown as a trait #1 528, ... and a trait #m 529, various information may be provided in the tabular format. For example, 

30 as illustrated for the trait #1 528, a user need(s) fuzzy set may be located at the top (user need(s) fuzzy set 538) or 
bottom (user need(s) fuzzy set 539) of the table, as desired in a given situation. The table may be arranged showing 
the available products, followed by their description, and subsequently by their rank. This is shown graphically as a 
table arranged from left to right and top to bottom as follows: (1st line) product #1 541 followed by a product #1 de- 
scription 542, followed by a product #1 rating 543; (2nd line) product #2 551 followed by a product #2 description 552, 

35 followed by a product #2 rating 553; — (nth line) product #n 561 followed by a product #n description 562, followed by 
a product #n rating 563. Other variations of the GUI 527 may be used without departing from the scope and spirit of 
the invention. The GUI 527 is exemplary one just one embodiment that is operable to achieve the domain expert input 
526 in a user-friendly manner. 

[0080] FIG. 6 is a block diagram illustrating an embodiment of program interaction 600 with an expert system that 

<o is built in accordance with the present invention. An agent 602 and a customer 604 are able to interact in real time 
while the agent 602 has access to the functionality of an expert system that is used to provide recommendations for 
the agent 602. The agent 602 is afforded access to the expert system via a GUI 610. The GUI 610 walks the agent 
602 through a number of intuitively placed screens that assist him in providing effective recommendations to the cus- 
tomer 604. An introduction interface 611 is initially used when the agent 602 begins to invoke the functionality of the 

45 expert system that is accessed via the GUI 61 0. 

[0081] The agent 602 is able to interact with the customer 604 in real time to perform input of business specific 
options 612 and to assess the needs of the customer 604, as shown by the needs assessment functional block 613. 
The business specific options 612 may include additional information regarding the various available products. As 
described above, any number of traits 614 may be used to perform the needs assessment. The expert system is able 

50 to receive these inputs from the business specific options 6 1 2 and the needs assessment functional block 61 3, including 
the traits 614, in real time. They are then provided to an expert system processing functional block 620. Then, the 
expert system provided output 615 is displayed via the GUI 610 after performing dynamic calculation. The limiting 
latency here is the latency of the connectivity between the GUI 610 and the expert system that is used to perform the 
expert system processing 620. The expert system processing is performed in nearly real time, having sub-second 

55 calculation time. 

[0082] The output 615 includes recommended solutions 616, compatible solutions 61 7, and (if desired) not recom- 
mended solutions 618. In addition, within certain embodiments, an explanation is available for the agent 602 to describe 
even further the reasons why the particular solutions have been categorized into the various categories, namely, the 
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recommended solutions 616, the compatible solutions 617, and the not recommended solutions 618. This can be most 
helpful during interaction with the customer, particularly when the customer desires a little more clarification of why a 
certain solution was recommended and why another was not. The real time input and dynamic calculation offered by 
the expert system built in accordance with the present invention allows the agent 602 to perform the entire fielding and 
servicing of a potential client during a single interaction. Compare this with the oftentimes multi-week-long turnaround 
in getting a customer a recommendation using conventional approaches. As an example, during a single telephone 
conversation between the agent 602 and the customer 604, the agent 602 is able to input all of the requisite information 
that the expert system requires. During the same telephone conversation, after the very short duration expert system 
processing 620, the agent 602 is able to provide virtually immediate recommendation to the customer 604. 
[0083] The practically real time interaction that is afforded to the agent 602, as well as the explanation that is provided 
for the various options within the output 615, allow for a relatively inexperienced agent to perform recommendation for 
the customer 604. The agent 602 may lean on the offered functionality of the system to fill his deficiencies in terms of 
skill, expertise, and experience within the particular product area. The invention is also very desirable for product 
providers because they are able to employ relatively low skill level personnel to perform the selling of their products 
and/or services. This can ensure a greater profitability. Particularly within areas where there is a high degree of turnover, 
the invention allows a solution where a consistent level of expertise if proffered to the customer 604. In addition, in 
contexts where a high degree of skill is required to perform the sale of such products and/or services, a provider need 
not invest such a large amount of up-front effort to get a prospective employee into a position where he may be an 
effective salesperson or agent. 

[0084] FIG. 7 is a block diagram illustrating another embodiment of program interaction with an expert system 700 
that is built in accordance with the present invention. As described in the many variations of the invention shown above, 
and many that will be shown below as well, the invention is operable using agents of varying degrees without suffering 
deleterious effects from a customer perspective. As described above, the invention is operable without requiring a 
highly skilled or trained agent, as is typically required in solutions using conventional approaches. 
[0085] The FIG. 7 shows a GUI 710 that allows operation for an agent in a number of multiple modes. Two exemplary 
modes are those of an (optional) manual mode 712 and a guidance mode 714. If desired, the invention is variable or 
adaptable depending on the skill level of an agent who desires to employ an expert system in accordance with certain 
aspects of the present invention. For example, a novice agent 703 may be allowed to access only the guidance mode 
714 of the GUI 710 whereas an expert agent 702 may be allowed to access both the guidance mode 714 and a manual 
mode 712. A customer 704 is able to interact with any agent who employs the expert system, regardless of whether 
the agent be the novice agent 703 or the expert agent 702. As described above in various embodiments as well as 
within this embodiment, this interaction may be performed in real time agent-customer interaction. 
[0086] The manual mode 712 allows for an agent to override any expert system processing. That is to say, the manual 
mode 712 allows an agent to operate using the GUI 710 in a manner analogous to that employed within conventional 
approaches, such as allowing the agent to perform the selection of products based on his own knowledge, expertise, 
and experience. Alternatively, the guidance mode 714 employs the expert system that is operable to perform guidance 
of the agent through the recommendation/selection process. Within either mode, the guidance mode 714 or the manual 
mode 712, the product description is made available to the agent to allow for further description of the various available 
products when interacting with the customer as also described above in various embodiments. 
[0087] FIG. 8 is a block diagram illustrating an embodiment of real time catalog integration 800 that is achieved in 
accordance using certain aspects of the present invention. A computer network 880 is operable to perform real time 
updating of any number of various service and product providers into an available products/services database (catalog) 
830. The available products/services database (catalog) 830 is also communicatively coupled to the computer network 
880. The real time updating of the number of various service and product providers into the available products/services 
database (catalog) 830 ensures that the available products/services database (catalog) 830 is as up to date as the 
inventories listed for the various service and product providers' databases. 

[0088] The computer network 880 may include the Internet 881 in certain embodiments of the invention. However, 
the computer network 880 may also be a dedicated network, such as a local area network (LAN) or other localized 
network, that is operable to communicatively couple the various service and product providers. 
[0089] The databases of the various service and product providers are categorized in any number of manners. Ex- 
emplary information for the various databases are shown in the embodiment of the FIG. 8. For example, a database 
for a product provider #1 810 includes information such as a listing of available products 812, a listing of supported 
products 814, a listing of compatible products 816, ... and a listing of any other provider information 819. Any number 
of other product providers may also be used as well without departing from the scope and spirit of the invention. For 
example, a database for a product provider #n 820 includes information such as a listing of available products 822, a 
listing of supported products 824, a listing of compatible products 826, ... and a listing of any other provider information 
829. 

[0090] In addition, any number of service providers may also be integrated into the available products/services da- 
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tabase (catalog) 830. For example, a database for a service provider #1 830 includes information such as a listing of 
available services 832, a listing of supported services 834, a listing of compatible services 836, ... and a listing of any 
other provider information 839. Similarly, any number of other service providers may also be used as well without 
departing from the scope and spirit of the invention. For example, a database for a service provider #m 840 includes 
5 information such as a listing of available services 842, a listing of supported services 844, a listing of compatible 
services 846, ... and a listing of any other provider information 849. Other information may also be included within the 
various databases for the various product and service providers without departing from the scope and spirit of the 
invention. 

[0091] FIG. 9 is a system diagram illustrating an embodiment of customer base profiling 900 that is achieved in 
10 accordance using certain aspects of the present invention. The customer base profiling 900 may be performed in an 
analogous manner in which the real time catalog integration 800 of the FIG. 8 is integrated and performed to generate 
the available products/services database (catalog) 830. 

[0092] For example, a computer network 980 is operable to perform real time updating of any number of customer 
profiles into a customer profile database 930 that is used within an expert system. The customer profile database 930 
15 is also communicatively coupled to the computer network 980. The updating of the number of various customer profiles 
is performed in any number of manners, including real time, on-line, and off-line, without departing from the scope and 
spirit of the invention. 

[0093] The computer network 980 may include the Internet 981 in certain embodiments of the invention. However, 
the computer network 980 may also be a dedicated network, such as a local area network (LAN) or other localized 

20 network, that is operable to communicatively couple the various customer profiles. 

[0094] The databases of the various customer profiles are categorized in any number of manners. Exemplary infor- 
mation for the various customer profile databases are shown in the embodiment of the FIG. 9. For example, a database 
for a customer profile #1 910 includes information such as needs/desires 912, financial information 914, ... and any 
other customer information 919. If further desired, the financial information 914 may further include information con- 

25 cerning cost ranges 91 5. In some embodiments, the customer information may include the current services and prod- 
ucts that a customer currently has at his disposal. The engines that the expert system employ to perform rating of 
products and/or services may also include taking this information into account when generating recommendations. 
[0095] In addition, any number of other customer profiles may also be used as well without departing from the scope 
and spirit of the invention. For example, a database for a customer profile #n 920 includes information such as needs/ 

30 desires 922, financial information 924, ... and any other customer information 929 as well. Similarly, the financial infor- 
mation 924 may further include information concerning cost ranges 925. 

[0096] In addition, the various customer profiles may also include any number of default or user defined profiles as 
well. For example, a "typical" customer profile, defined by a domain expert 930, may be used in certain embodiments 
of the invention. This domain expert defined "typical" customer profile 930 may include similar information as that 

35 provided by the customer profiles #1 91 0, ... and the customer profiles #n 920. For example, the domain expert defined 
"typical" customer profile 930 may include information such as needs/desires 932, financial information 934, ... and 
any other customer information 939, If further desired, the financial information 934 may further include information 
concerning cost ranges 935. However, the domain expert defined "typical" customer profile 930 may include different 
information as well as determined by the domain expert. 

40 [0097] The domain expert may also define any number of "other" customer profiles, besides a simple "typical" cus- 
tomer profile. For example, a domain expert defined "other" customer profile 940 may include similar information as 
that provided by the customer profiles #1 910, ... and the customer profiles #n 920. For example, the domain expert 
defined "other" customer profile 940 may include information such as needs/desires 942, financial information 944, ... 
and any other customer information 949. If further desired, the financial information 944 may further include information 

45 concerning cost ranges 945. In addition, if desired by the domain expert, other factors may also be included as well. 
A customer-specific factor 946 is also included in certain embodiments of the invention, as determined by the domain 
expert. 

[0098] FIG. 10 is a system diagram illustrating an embodiment of expert system processing 1000 that is performed 
in accordance with the present invention. Input is provided to an expert system 1 01 0 to provide output 1 030. In addition, 
so the expert system 1010 employs a number of processing engine(s) 1012. The processing engine(s) 1012 include a 
dedicated Internet access guidance engine 1013 and a data network guidance engine 1014. In addition, any other 
number of guidance engines 1015 may also be employed without departing from the scope and spirit of the invention. 
If desired, the output 1030 includes explanations for the various results 1035. 

[0099] FIG. 1 1 is a system diagram illustrating an embodiment of interaction between a domain expert and an expert 
55 system 1 1 00 in accordance with certain aspects of the present invention. A domain expert 1 1 20 is authorized to identify, 
or create, the various problem domains for use within an expert system 1110. To perform problem domain creation 
1121, the domain expert 1120 uses problem domain question(s) 1122 and can present those in light of the problem 
domain product(s) 1123 that are available that may provide a solution for the problem domain. In light of the creation 
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of the problem domains 1121 by the domain expert, the expert system 1110 will accommodate the added problem 
domain(s) 1111. The problem domain question(s) 1 1 22 and the problem domain product(s) 1 1 23 results in added prob- 
lem domain question(s) 1112 and added domain product(s) 1113 within the added problem domain(s) 1111 within the 
expert system 1110. 

5 [0100] In this embodiment, the domain expert 1120 is also afforded the ability to perform expert system processing 
engine rule(s) modification 1 1 40 for the processing engines employed by the expert system 1110. The modified process- 
ing engine rule(s) 1130 are then employed by the expert system 1110. Similarly, the domain expert 1120 is also afforded 
the ability to perform summary rating rule(s) modification 1160 for the summary racing operations within the expert 
system 1110. The modified summary rating rule(s) 1150 are then employed by the expert system 1110. Moreover, the 

10 domain expert 1120 is also afforded the ability to override default operation(s) 1180 for the default operations to be 
performed by the expert system 1110. The overridden default operation(s) 1170 are then employed within the default 
operations of the expert system 1110. 

[0101] In addition to the robustness, variability, and adaptability of an expert system that is built in accordance with 
the invention, such an expert system has been generated in light of a number of goals as well. The expert system is 

15 operable to change its recommendations smoothly as the inputs change. For example, adding one more employee to 
a site should not lead to drastic changes to the recommendations. The expert system is operable to accommodate 
minor changes and deviations of inputs without catastrophically failing, or by producing radically different output 
[0102] Moreover, a domain expert of relatively low skill level, or minimal computer training, is also to perform a number 
of tasks, some of which are enumerated in the FIG. 11. For example, the domain expert may easily add new problem 

20 domains, as shown in the problem domain creation functional block 11 21 . The domain expert is also able to add new 
traits to each problem domain. For example, this may include adding new questions to a GUI, such as a web page, 
and then transforming the answers into needs. The domain expert may also add new products to each of the problem 
domains, as desired. The domain expert may also modify the manner in which customer answers are converted into 
needs; this would also include deciding whether to employ fuzzy or non-fuzzy (crisp) values. The domain expert may 

25 also change the rule that creates summary ratings for a product based on its ratings for each trait, as illustrated in the 
summary rating rule modification functional block 1120 of the FIG. 11. The domain expert may also fine tune the rules 
to affect the recommendations made by the expert system as well. 

[0103] As described above in many of the various embodiments, the expert system provided for sub-second response 
time in its own code (not counting network traffic) for any input-to-recommendation transaction. This enables real time 
30 interaction between agent and customer. In addition, the expert system is able to provide explanation for the reasons 
that lead to particular recommendations. 

[0104] FIG. 12 is a block diagram illustrating an embodiment of definitions of problem domains and traits 1200 that 
are usable within an expert system that is built in accordance with certain aspects of the present invention. In this 
embodiment, an example of problem domains 1210 is shown for any number of available product(s)/service(s) 1214. 
35 The available product(s)/service(s) 1214 includes Internet access 1211 and data services 1212. In addition, the avail- 
able product(s)/service(s) 1214 may also include any other product/service 1219 as well. 

[0105] For the Internet access 1211 and data services 1212 share a number of common trait(s) 1220, and each of 
the Internet access 1211 and data services 1212 has specific traits as well. Examples of common trait(s) 1220 shared 
between them include monthly cost 1221, bandwidth 1222, availability 1223, location availability (crisp) 1224, and up- 

40 front cost 1225. In addition, any other trait 1229 may also be included or adapted for a given situation or application. 
An example of Internet access specific traits 1 231 includes whether a static Internet protocol address is available (crisp) 
1232 for the customer. An example of data services specific traits 1241 includes whether a quality of service, or suffi- 
ciency of the quality of service, 1242 is appropriate for a given situation or application to meet a customer's needs or 
desires. All of the information within the problem domain 1210 is provided via specs 1216 for use in an expert system. 

45 The expert system is any expert system as described in any of the various embodiments of the invention. 

[01 06] FIG. 1 3 is a block diagram illustrating an embodiment of dedicated Internet access guidance engine operation 
1300 that is performed in accordance with certain aspects of the present invention. In a block 1310, a number of 
dedicated Internet access guidance engine (DIAGE) questions are provided. They are provided via agent-customer 
interaction 1312 in certain embodiments. Again, this agent-customer interaction 1312 may very well be performed in 

50 real time, if desired. Alternatively, the dedicated Internet access guidance engine questions may be provided to a 
customer offline, and the customer then returns the information to the dedicated Internet access guidance engine for 
processing that uses that information. 

[01 07] Subsequently, after those questions have been answered, those answers are received in a block 1 320. Again, 
this may be performed using agent-customer interaction 1322. The agent-customer interaction 1322 may be in real 
55 time, offline, or in any other manner. The answers to the questions are received as integer values 1324. In addition, 
for some of the integer values 1324, there are finite range/options 1325 from which the integer values 1324 may be 
selected. For example, one of three integer values 1324 may serve as the selections of the finite range/options 1325. 
Alternatively, a maximum value and minimum value may bound the operable range of the finite range/options 1325 as 
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well. If desired in alternative embodiments, the answers to the questions are received as Boolean values 1327. In using 
the Boolean values 1 327, comparison using Boolean algebra, as understood in the art, for performing various aspects 
of the dedicated Internet access guidance engine processing. In addition, any other values may be employed to rep- 
resent answers to these questions, as shown in a block 1329. 

5 [0108] Afterwards, the dedicated Internet access guidance engine information is then provided to the dedicated 
Internet access guidance engine for processing, as shown in a block 1330. The dedicated Internet access guidance 
engine is viewed as being contained within the expert system from certain perspectives. Alternatively, the dedicated 
Internet access guidance engine operates cooperatively with the expert system, yet is a separate processing module. 
Either embodiment is operable without departing from the scope and spirit of the invention. 

w [0109] Then, in a block 1 340, processing is actually performed using the dedicated Internet access guidance engine. 
Within the block 1340, trait values are calculated for each of the necessary traits to perform dedicated Internet access 
guidance engine processing. Also within the block 1340, a number of crisp values may be calculated, as shown within 
a block 1342. Then, as needed, certain of the crisp values are transformed into fuzzy values for use within the dedicated 
Internet access guidance engine processing performed within the expert system, as shown in a block 1 344. The expert 

is system is operable to perform processing using both crisp and fuzzy values. 

[0110] Then, in a block 1350, the available products and/or services are rated based on the expert system processing 
using the dedicated Internet access guidance engine that was performed in the block 1340. In the block 1350, some 
of the products and/or services that geared to provide Internet access arc rated as being recommended, compatible, 
and not recommended. Some of the products and/or services are disqualified altogether, as will be also described 

20 below in various embodiments of the invention, when an option within the available products and/or services fails to 
meet a particular need of a customer needing Internet access. 

[0111] Ultimately, in a block 1360, the Internet access solutions, based on the available products and/or services 
geared to provide Internet access, are then summarized as shown in a block 1360. If desired, these remaining config- 
urations may then be presented to an agent as shown in a block 1 361 . 

25 [0112] FIG. 14 is a system diagram illustrating an embodiment of some inputs 1400 used by a dedicated Internet 
access guidance engine 1490 that is built in accordance with certain aspects of the present invention. In certain em- 
bodiments of the invention, the dedicated Internet access guidance engine 1490 assumes that these inputs 1400 are 
provided before operation of the dedicated Internet access guidance engine 1490 commences. If desired, these inputs 
1400 may be input by an agent as agent input 1403. Moreover, the manner of input may be performed via GU1 1404. 

30 Other means of inputting this information may be performed as well. 

[0113] This dedicated Internet access guidance engine 1490 finds solutions for Internet connections for small and 
medium sized businesses. If desired, the dedicated Internet access guidance engine 1490 as also adaptable to provided 
Internet connection solutions for larger businesses as well. The dedicated Interact access guidance engine 1490 relies 
on answers to the number of questions. These questions and answers may be the many questions that are asked and 

35 answered in the blocks 1310 and 1320 of the FIG. 13. 

[01 14] The inputs 1 400 include both integer inputs 1410 and Boolean inputs 1 440 for use within the dedicated Internet 
access guidance engine 1490. As shown in a block 1410, the integer inputs 1410 include a number of inputs, some 
of which are finite range/option integer inputs 1430. 

[0115] The information for the number of people who now use the Internet is shown in a block 1411 , as being one 

40 of the integer inputs 1410. This information may be acquired by seeking an answer to the following question: How 
many people will be using Internet access at this location presently? In addition, the information for the number of 
people who will probably be using the Internet after a certain or fixed period of time may be used as one of the integer 
inputs 1410. A one-year time frame is used in one instance as shown in a block 1412, but other time periods may also 
be used without departing from the scope and spirit of the invention. This information may be acquired by seeking an 

45 answer to the following question: How many people will be using Internet access at this location one year later? 

[0116] As for some of the Boolean inputs 1 440, information for whether the Internet will be used for email as shown 
in a block 1441 . This information may be acquired by seeking an answer to the following question: Will the Internet be 
used for email? Another one of the Boolean inputs 1440 includes information for whether the Internet will be used for 
web browsing as shown in a block 1443. This information may be acquired by seeking an answer to the following 

so question: Will the Internet be used for web browsing? 

[0117] Then, based on if the Internet will indeed be used for web browsing, information for what type or kind of 
Internet browsing will be performed is acquired as shown in a block 1431, as also being one of the Boolean inputs 
1440. This information may be acquired by seeking an answer to the following question: What kind of browsing will 
most users be doing? The finite range/option of the kind of Internet browsing 1431 may be categorized as Light use 

55 (infrequent / casual browsing), Standard use (news, search engines, etc), and Heavy use (video conferencing, stream- 
ing video, etc.), thereby having three finite options that may be selected. Other categories may also be employed 
without departing from the scope and spirit of the invention. From certain perspectives, this information may be viewed 
as only being acquired when the information regarding web browsing 1443 is returned as true. 
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[0118] Another of the Boolean inputs 1440 includes whether the Internet will be used to host a web site, as shown 
in a block 1442. This information may be acquired by seeking an answer to the following question: Will the Internet be 
used for hosting a web site? If web site hosting is to be performed, then it is further determined the type of web site 
hosting, as shown in a block 1432 within the finite range/option integer inputs 1430. This information may be acquired 

5 by seeking an answer to the following question: What kind of web site will be running? The finite range/option of the 
type of web site hosting 1432 may be categorized as Light content (primarily text, few graphics), Typical content (text 
and graphics), and Heavy content (Multimedia, large graphics, streaming video, etc.), thereby having three finite options 
that may be selected. Other categories may also be employed without departing from the scope and spirit of the in- 
vention. From certain perspectives, this information may be viewed as only be acquired when the information regarding 

10 web site hosting 1442 is returned as true. 

[0119] Other integer input information that is acquired includes the number of expected daily hits on the web site 
1413. This information may be acquired by seeking an answer to the following question: How many site hits per day 
are expected? Again, this information may be viewed as only be acquired when the information regarding web site 
hosting 1442 is returned as true. 

15 [0120] Another of the Boolean inputs 1440 includes information concerning whether the Internet will be used to 
perform large file transfers, as shown in a block 1444. A threshold governing what will or will not be considered a large 
file transfer may also be employed to assist in this Boolean determination. This information may be acquired by seeking 
an answer to the following question: Will the Internet be used for large file transfers? 

[0121] Another of the integer inputs includes the average file transfer size 1414. This information may be acquired 
20 by seeking an answer to the following question: What is the average file size? The file size determination is made in 
Mbytes in one embodiment; it may be made using other file sizes measurements as well without departing from the 
scope and spirit of the invention. This information concerning average file transfer size 1414 may be viewed as only 
be acquired when the information regarding large file transfer 1444 is returned as true. Yet another of the integer inputs 
includes the number of file transfer(s) per day 1415. This information may be acquired by seeking an answer to the 
25 following question: How many files will be transferred per day? This information concerning number of file transfer(s) 
per day 1415 may be viewed as only be acquired when the information regarding large file transfer 1444 is returned 
as true. 

[0122] Another of the Boolean inputs 1440 includes information concerning whether the Internet will be used to 
support the voice over Internet protocol (VOIP), as shown in a block 1445. This information may be acquired by seeking 

30 an answer to the following question: Will the Internet be used for voice over IP? 

[0123] Another of the integer inputs includes the number of voice over Internet protocol calls that must be supported 
simultaneously, as shown in a block 1416. This information may be acquired by seeking an answer to the following 
question: How many simultaneous calls will need to be supported? This information concerning number of voice over 
Internet protocol calls that must be supported simultaneously, as shown in a block 1416, may be viewed as only be 

35 acquired when the information regarding voice over Internet protocol (VOIP) 1445 is returned as true. 

[0124] Another of the integer inputs includes how critical Internet use is to a business's success or failure, as shown 
in a block 1433. This measure is a way of trying to capture the degree of importance of Internet use to the operations 
of the business. This information may be acquired by seeking an answer to the following question: How critical is the 
Internet to the business? The finite range/option of the critical Internet use 1433 may be categorized as Outage is a 

40 minor inconvenience, Outage may disrupt business but revenue will not be lost, and Outage causes operations to fail 
or revenue to be lost, thereby having three finite options that may be selected. 

[0125] In addition, another of the integer inputs includes determining what data type is to be transmitted via the 
Internet connection, as shown in a block 1434. This information may be acquired by seeking an answer to the following 
question: What type of data will be transmitted over this Internet connection? The finite range/option of the data type 
45 transmitted via the Internet connection 1434 may be categorized as Normal data (including general e-mail, web brows- 
ing, business documents), Sensitive data (including confidential records, credit card numbers, customer orders), and 
Critical data (including monetary transactions, etc.). 

[0126] Also, information concerning the monthly target budget for the customer is shown in a block 1417. This infor- 
mation may be acquired by seeking an answer to the following question: What is the customer's target monthly budget? 

50 [0127] The information, shown within the FIG. 14, is provided by the user and is then used in a number of equations 
to calculate the value needed for each of a number of traits to try to determine an Internet access solution using the 
dedicated Internet access guidance engine. In certain embodiments of the invention, the number of traits includes 4 
different traits which are (1 ) cost, (2) bandwidth, (3) reliability, and (4) ability to host a web site. The cost and bandwidth 
traits are employed as continuous variables. Reliability is employed as having 3 possible fuzzy values (low, medium 

55 and high), and the ability to host a web site is employed as a Boolean trait. 

[0128] FIG. 15 is a functional block diagram illustrating an embodiment of dedicated Internet access guidance engine 
processing 1500 that is performed in accordance with certain aspects of the present invention. A number of dedicated 
Internet access guidance engine input(s) 1510 are provided first to perform crisp value determination, as shown in a 
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block 1520. The dedicated Internet access guidance engine input(s) 1510 are the dedicated Internet access guidance 
engine input(s) 1410 inputs provided within the FIG. 14 in certain embodiments of the invention. 
[0129] Then, fuzzy value calculation, shown in a block 1590, is performed by transforming a predetermined, or se- 
lected, group of the resulting crisp values generated within the crisp value determination functional block 1520. The 

5 crisp value determination 1520 includes calculating crisp values for at least four traits, namely, cost 1530, web site 
hosting 1540, reliability 1550, and bandwidth 1560. For many of these traits, there are calculations to be performed. 
[0130] In some embodiments and for some of the traits, very little calculation, or no calculation is required as the 
trait value is provided directly within the dedicated Internet access guidance engine input(s) 1510. For example, cost 
1530 is provided directly, as shown in a block 1532. The direct provision of the cost 1530 is within the dedicated Internet 

10 access guidance engine input(s) 1510. No calculation is required, and no equations are employed within the crisp 
value calculation 1520 in such embodiments. 

[0131] The web site hosting 1540 may also be provided directly, as shown in a block 1542. Again, in such embodi- 
ments, no calculation is required, and no equations are employed within the crisp value determination 1520 when the 
web site hosting 1540 information is provided directly 1542, From certain perspectives, the need to host a web site 

15 (shown in the block 1 540) is also directly given in a question; the question may be selected from either of the embod- 
iments of the FIG. 13 or the FIG. 14. In one embodiment, this information (web site hosting 1540) is the only trait that 
is not treated in a fuzzy manner. If a user needs to host a web site, and a technology does not provide for it, then that 
technology is immediately disqualified. This is shown in a block 1544. Available product(s)/service(s) are immediately 
disqualified if web site hosting 1540 is required by a customer, as shown in the block 1544. 

20 [01 32] The crisp value for reliability 1 550 may be calculated relatively easily. The reliability 1 550 may be determined 
by incorporating information gained from two questions; again, the questions may be selected from either of the em- 
bodiments of the FIG. 13 or the FIG. 14. In one embodiment, a determination of critical Internet use 1553 and the data 
type to be transmitted via the Internet connection 1554 are used to set the value of the reliability 1554. In certain 
embodiments of the invention, the determination of critical Internet use 1553 and the data type to be transmitted via 

25 the Internet connection 1554 are critical Internet use 1433 and the data type transmitted via the Internet connection 
1434, respectively, of the FIG. 14. 

[0133] The determination of the bandwidth 1560 within crisp value determination 1520 may involve performing cal- 
culations, as shown in a block 1561. Initially, a determination of the number of user(s) 1562 is made. If desired, this 
determination of the determination of the number of user(s) 1 562 involves information of the total number of present 

30 users of the Internet as well as the projected number of Internet users after a predetermined period of time. In certain 
embodiments of the invention, total number of present Internet users and the projected number of Internet users after 
a predetermined period of time are the number of people who now use the Internet 1411 and the number of people 
who will probably be using the Internet a predetermined of time from the present is shown in a block 1412 (such as 
one-year in the future), respectively, of the FIG. 14. If desired, these two values are used in a weighted averaging 

35 calculation. One example of portion of programming that may be used to calculate the number of user(s) 1 562 is as 
follows: 

Calculate number_of_users: 

number_of_users = 0.75* (number_of_users_year - number_of_users_now) + number_of_users_now 

40 

[0134] The resulting number of user(s) 1 562 is used in many of the subsequent calculations. For example, in calcu- 
lating the email bandwidth 1563, the number of user(s) 1562 is employed in some embodiments. One example of 
portion of programming that may be used to calculate the email bandwidth 1563 is as follows: 

45 Calculate kbps_for_email: 



50 
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If not has_sma)I: 

Tcbps_foT_eraajl =» 0 

else: 

IsbjtzxjXan a 20 

items jier_day_per_j)erson== 100 

kb_j>ex_day_pejson ■ kbjper jtem * items ^perdacy _j>erj>ersoii 
kbpsj>er_person -» (kb_per_day_person • 1 .024 • 8) / (]2 * 3600) 
kbps_for_emafl =* kbpsj)erjrcrjon * manber_ofuscrs 

[0135] In calculating the web browsing bandwidth 1564, the number of user(s) 1562 is also employed in some em- 
bodiments; in addition, the type of web hosting that is to be supported may also be one of the parameters used to 
perform these calculations, and this value (web_browsing_type) may be represented as being light, typical, or heavy 
(as will also be shown below). One example of a portion of programming that may be used to calculate the web browsing 
bandwidth 1564 is as follows: 

Calculate kbps_for_web_browsing: 
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if not basjsveb ^browsing: 

kbps_far_web_hrow5iDg =0 

else: 

if webjbrovv5in£_type = 0: (Use 0 - Light, 1 - TVpicaJ, and 2 -Heavy) 

kb_perjequest = 8.19 
elif web_browsing_type = 1 : 

kbjwrjrtquesi 53 50.0 
elif webjbrowsingjype = 2: 

kb_per_request = 80.0 
reqoestsj>er jminute =» 4.0 

kbjerjDDin_rcquestedjperj)erson ° kb_perjrequest * requests^perjuimitc 
kbjrcquired_pcr_person = kbjrajminj^quested_j>er^ej^ * 1 .024* 8.0 / 60.0 
using at same time .during peak = 0.4 

kbpsjper person net = nsiiig_3t_sarn& time during peak • kb_Teqaired_j>er_person 
real_kbps ^ kbjrequired^per_persoii * numbcr^ofjosen * osin^at same time dnring peak 
minj5bps= 3 56 

kbpsjforjwebjbrowsing « maxfminjcbps, rcaljcbps) 

[01 36] To calculate the web site hosting bandwidth 1 565 t one example of a portion of programming that may be used 
is shown as follows: 

Calculate kbps_for_web_site_hosting: 

if not hasJiostiDg^webshe: 
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Jcbps__for_web_sitfi_bostin& 57 0.0 

else: 

minjcbps - 128.0 
page_size » 35.0 
hits_per_day = hosring^websiTeJAs 
if hosdngj?rcbsiiejype — * 0: 

page^size^S-O 

minjcbps « 128-0 
eUfhostin&jwebsrte__type =■ 1: 

pagejsize = 50.0 

nrinjcbps =256.0 
clifhostin^webatejype = 2: 

page_size = 75.0 

nrinjtbps = 51Z0 
kbj>er_day = bitsjperjlay * page_size * 1.024 * 8.0 
real_kbps - kbjerjtay / ( 1 8 • 60 * 60) 
Icbps^fcTjwebjrfteJaostmg =■ max(imn_kbps, real Jcbps) 

[0137] To calculate the file transfer bandwidth 1566, one example of a portion of programming that may be used 
shown as follows: 

Calculate kbps_for_file_transfers: 

if Dot bas^fUejtransferc: 

kbpsjfar_filc ^transfers m 0.0 

else: 

MB - 1048576.0 

mmjbw = ((fncjransfbsjsize * MB * 8.0) / 1 000.0) / (5-0 * 60.0) 
targetbw = ((filejEransfers^size * MB * 8.0 * f0ejnmsfers_coimt) / 
1000.0)/ (12.0* 60.0 * 60.0) 
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kbps_fotr_file Jransfeis = inax(nunbw, target_bw) 

[0138] To calculate the voice over Internet protocol bandwidth 1567, one example of a portion of programming that 
5 is shown as follows: 

Calculate kbps_for_voice_over_ip: 

10 ifnothasjvoicejp: 

kbps^farjvoice^CTvcr^ip^ 0.0 

else: 

15 

simuhancoiis_cans s voicej(p_corot 
G729_RTP - compression = 12-0 
2q l$^ps_for_voicc_ovcrjp «= »nraItaneoiis_calls • G729 JlTP^comprfessaan 

[0139] Then, once each of the values for the email bandwidth 1563, web browsing bandwidth 1564, web site hosting 
bandwidth 1565, file transfer bandwidth 1566, and the voice over Internet protocol bandwidth 1567 have been calcu- 
lated, they are all used to calculate a total bandwidth 1569. To calculate the total bandwidth 1569, one example of a 
25 portion of programming that is shown as follows: 

Calculate total_kbps: 

3Q Total_kbps = kbps_for_email + kbps_for_web_browsing + kbps_for_web_site_hostnig + 

kbps_for_file_transfers + kbps_for_voice_over_ip 

[0140] The operations within the fuzzy value calculation functional block 1590 may be viewed, in one embodiment, 
35 as described below. To this point, crisp values that represent the needs of a customer have been used. However, there 
is a finite number of available products/services that may serve the customer's needs of Internet access. That is to 
say, there is a set of products with values for cost, reliability, ability to host a web site, and bandwidth. Each product 
provides a crisp value for each of these traits. Yet, it is desirable to employ fuzzy logic (that employs fuzzy values) to 
enable rating of the various products and/or services using the dedicated Internet access guidance engine. 
40 [0141] One example of a portion of programming that may be used to transform cost of a product into a fuzzy trait 
is shown as follows: 

cost Juzzy_variable = fiazzy. VariableCcosf, % 0, 50000.0) 
45 fiizzyjcost =* fuzzy-Value( 

fuzzy .Set(0 / 0, 0.1 / cost * 0.6, 0-9 / cost, 1 / cost_fuzzy_variabIe.uppcr), 
cost_jfuzzy_variable) 

so Where cost is the crisp cost value. 

[0142] One example of a portion of programming that may be used to transform effective bandwidth of a product into 
a fuzzy trait is shown as follows: 

55 
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kbpsjuzzy^variable = fuzzy. Variable(Tnmdvvidth', Tcbps', 0, 45000.0) 
fuzzyjcbps = fozzy.Vahie( 

fuzzy.Set(l / 0, 0.9 /kbps * 0.95, 0.1 / kbps, 0 / kbps + 10), 
5 kbp$_fhzzy_variablc) 

[0143] One example of a portion of progamming that may be used to transform a fuzzy trait for reliability 1550 is 
shown below. Reliability is treated as a fuzzy value for which all possible combination of product offering (low=0, me- 
10 dium=1 , high=2) and customer need (low=0, medium=1 and high=2) have been pre-calculated by the following function: 

Function ralej?eliabflity(user_needs, product jprovides): 
If user_needs < pnxlud:_pravides: return 1 
15 If userjoeeds > productjiuvides: return 0 

If user_needs - product_provides: retain 0.9 



[0144] For cost and reliability, the corresponding fuzzy value for the product is used to calculate the membership 

20 value of the user need and that value is used as the level of customer satisfaction. 

[0145] FIG. 16 is a block diagram illustrating an embodiment of dedicated Internet access guidance engine rating 
functionality 1 600 that is performed in accordance with certain aspects of the present invention. In one embodiment, 
the dedicated Internet access guidance engine employs dedicated Internet access guidance engine metrics 1610 to 
perform dedicated Internet access guidance engine processing 1690. As shown by the dedicated Internet access 

25 guidance engine metrics 1610, several metrics may be used. In some embodiments, 4 metrics are used. In addition, 
any other metric 1619 may also be used. Exemplary metrics are cost 1613, effective bandwidth 1612, reliability 1614, 
and ability to host a web site 1615. Again, any other metric 1619 may be used as well for the dedicated Internet access 
guidance engine metrics 1610 without departing from the scope and spirit of the invention. 

[0146] The dedicated Internet access guidance engine processing 1 690 includes the rating of a product and/or serv- 
30 ice 1691. In performing the rating of the product and/or service 1691, the various metrics used are combined into a 
single metric 1695. That is to say, the dedicated Internet access guidance engine metrics 1610 are combined into a 
single metric as shown in the block 1695. In this embodiment, the configuration is rated using the 4 different criteria 
(cost 1613, effective bandwidth 1612, reliability 1614, and ability to host a web site 1615), and there is a need to 
summarize these various metrics to obtain a single rating. It is also important to use a metric or metrics that is or are 
35 easy to combine. 

[0147] One metric that is used in accordance with certain aspects of the invention is a level of customer satisfaction, 
shown as a metric in a block 1696. The level of customer satisfaction may be used as a metric for each of the traits 
employed within the expert system. As described in various other aspects of the invention, similar operations may be 
performed using a data network guidance engine. Then, weighted averaging is employed as one method in which to 
40 combine the various customer level of satisfaction metrics, as shown in a block 1697. Again, the resulting customer 
satisfaction levels for each trait may be summarized with weighted averages as in embodiments of the invention de- 
scribed in a data network guidance engine as well. Ultimately within the single metric combination of the block 1695, 
the customer satisfaction is then summarized as shown in a block 1698. 

[0148] The dedicated Internet access guidance engine rating functionality 1600 then provides summarized ratings 
45 1620 for use in various components of the dedicated Internet access guidance engine. These summarized ratings 
1620 may include ratings that are presented to an agent 1621, and also ratings that are output for use by an agent as 
shown in a block 1622. For example, the ratings may be provided into an editable document, such as an MS WORD 
document for use by the agent in report preparation. 

[0149] FIG. 17 is a block diagram illustrating an embodiment of dedicated Internet access guidance engine rating 
50 combination 1700 that is performed in accordance with certain aspects of the present invention. In a block 1710, the 
level(s) of customer satisfaction are input These levels of customer satisfaction may be provided in the block 1710 for 
any number of traits, shown as a trait #1 1711, a trait #2 1712, and a trait #n 1719. For the level(s) of customer 
satisfaction shown in the block 1710, a weight is assigned to the level(s) as shown in a block 1720. If desired, a Boolean 
is assigned to the level(s) indicating whether they are to be taken as a minimum upper bound or not, as shown in a 
55 block 1730. For both of the operations performed in the blocks 1720 and 1730, they may be performed on a per trait 
basis as shown in blocks 1721 and 1731, respectively. 

[0150] The assignment of weights in the block 1720 and the alternative assigning of a Boolean in the block 1730 
may be provided by a customer, or by a user, or agent, as shown in blocks 1725 and 1726. The input may be interactive 
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for each, perhaps via a GUI in various embodiments of the invention. If desired, the user could be given the means to 
define these weights interactively for example by means of sliders in the page where the problem is submitted to the 
data network guidance engine. 

[0151] Then, the various ratings are summarized into a single rating in a block 1740. If desired, weighted averaging 
is employed to generate the single rating as shown in a block 1741. If desired, the level of satisfaction for each trait is 
used and summarizes using a similar approach within the dedicated Internet access guidance engine as within the 
data network guidance engine case. 

[01 52] There are also many alternative means that may be employed to generate a summary rating without departing 
from the scope and spirit of the invention. The various means may be employed in a dedicated Internet access guidance 
engine and/or also within a data network guidance engine, among other guidance engines envisioned within the scope 
and spirit of the invention. 

[0153] Given the input on a user needs, and any given product p, and also assuming there are levels of customer 
satisfaction M, h2, hn for each of the n traits. Then, a generalized mean function may be used as follows: 

(w1 *h1 ** alpha + w2 * h2 ** alpha + ... + wn*hn** alpha)/(w1+w2l...+wn) 

[01 54] This may be used to calculate the summary rating for that product with respect to the user needs. The notation 
is as follows: 

wi is the weight assigned to trait i 

* means multiplication 
** means exponentiation 

alpha is a real number other than zero. Alpha is chosen with the following mathematical results in mind: 

As alpha tends to infinity, the result of the generalized mean tends to max(h1, h2 hn) 

If alpha = 1 , the generalized mean yields a normal weighted average. 

In the limit where alpha tends to zero, the generalized mean tends to the geometric mean 

If alpha = -1 , the generalized mean yields a harmonic mean 

As alpha tends to minus infinity, the result of the generalized mean tends to min(h1, h2 hn). 

In one embodiment employed for a data network guidance engine, alpha = -2. 

[0155] In view of the above detailed description of the present invention and associated drawings, other modifications 
and variations will now become apparent to those skilled in the art. It should also be apparent that such other modifi- 
cations and variations may be effected without departing from the spirit and scope of the present invention. 

Claims 

1. An expert system adapted dedicated Internet access guidance engine, comprising: 

a dedicated Internet access guidance engine; 
a plurality of available Internet access products; 

customer need input concerning a plurality of dedicated Internet access guidance engine questions, the cus- 
tomer needs are provided to the dedicated Internet access guidance engine; 

the dedicated Internet access guidance engine uses the customer need input to rate at least one available 
Internet access product of the plurality of available Internet access products; and 

the dedicated Internet access guidance engine selects a recommended Internet access solution, that is op- 
erable to meet a customer need, from among the plurality of available Internet access products and the rated 
at least one available Internet access product. 

2. The expert system adapted dedicated Internet access guidance engine of claim 1 , wherein the dedicated Internet 
access guidance engine provides the recommended Internet access solution to an agent using a graphical user 
interface. 

3. The expert system adapted dedicated Internet access guidance engine of claim 2, wherein the dedicated Internet 
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access guidance engine provides a compatible Internet access solution and a not recommended Internet access 
solution to the agent using the graphical user interface. 

4. The expert system adapted dedicated Internet access guidance engine of claim 1 , wherein the rating of the at 
5 least one available Internet access product comprising determining a plurality of traits corresponding to the cus- 
tomer need, the determination made using the customer need input; and 

the plurality of traits comprising a cost, an ability to host a web site, a reliability, and a bandwidth. 

5. The expert system adapted dedicated Internet access guidance engine of claim 4, wherein the bandwidth corn- 
to prises information of bandwidth needs for at least one application selected from the group comprising an email 

application, a web browsing application, a web site hosting application, a file transfer application, and a voice over 
Internet protocol application. 

6. The expert system adapted dedicated Internet access guidance engine of claim 4, wherein the reliability comprises 
15 a maximum of a value indicative of a criticality of Internet use and a value indicative of a data type transmitted via 

the Internet. 

7. The expert system adapted dedicated Internet access guidance engine of claim 4 ( wherein the customer need 
input comprises an integer input and a Boolean input. 

20 

8. The expert system adapted dedicated Internet access guidance engine of claim 4, wherein the ability to host a 
web site comprises a Boolean input. 

9. A dedicated Internet access guidance engine method used within an expert system, comprising: 

25 

providing a plurality of dedicated Internet access guidance engine questions to a customer; 

receiving a plurality of answers, corresponding to the plurality of dedicated Internet access guidance engine 

questions; 

providing the plurality of answers to a dedicated Internet access guidance engine; 
30 performing dedicated Internet access guidance engine processing to calculate a plurality of crisp values to 

represent a plurality of traits corresponding to a plurality of customer needs; 

transforming at least one crisp value of the plurality of crisp values to a fuzzy value to represent at least one 
trait within the plurality of traits with the fuzzy value; 

rating at least one available Internet access product within a plurality of available Internet access products, 
35 using the dedicated Internet access guidance engine, based on the fuzzy value and at least one crisp value 

within the plurality of crisp values; and 

recommending an Internet access solution, that is operable to meet the plurality of customer needs, from 
among the plurality of available Internet access products and the rated at least one available Internet access 
product 

40 

10. The method of claim 9, wherein the expert system further comprises a data network guidance engine. 

11. The method of claim 9, further comprising providing the recommended Internet access solution to an agent using 
a graphical user interface. 

45 

12. The method of claim 1 1 , further comprising providing a compatible Internet access solution and a not recommended 
Internet access solution to the agent using the graphical user interface. 

1 3. The method of claim 1 1 , further comprising providing an explanation to the agent, using the graphical user interface, 
so that explains why the recommended Internet access solution was recommended. 

14. The method of claim 9, wherein the plurality of traits comprises a cost, an ability to host a web site, a reliability, 
and a bandwidth. 

55 15. The method of claim 14, wherein the ability to host a web site comprises a Boolean value. 

16. The method of claim 9, wherein the plurality of crisp values comprises an integer value and a Boolean value. 
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17. A dedicated Internet access guidance engine method used within an expert system, comprising: 

performing real time interaction between a customer and an agent; 

providing a plurality of dedicated Internet access guidance engine questions to the customer, 
5 receiving a plurality of answers, corresponding to the plurality of dedicated Internet access guidance engine 

questions; 

inputting the plurality of answers into a dedicated Internet access guidance engine via a graphical user inter- 
face; 

performing dedicated Internet access guidance engine processing to calculate a plurality of crisp values to 
10 represent a plurality of traits corresponding to a plurality of customer needs, the plurality of crisp values com- 

prising a cost, an ability to host a web site, a reliability, and a bandwidth; 

transforming at least one crisp value of the plurality of crisp values to a fuzzy value to represent at least one 
trait within the plurality of traits with the fuzzy value; 

rating at least one available Internet access product within a plurality of available Internet access products, 
15 using the dedicated Internet access guidance engine, based on the fuzzy value and at least one crisp value 

within the plurality of crisp values; and 

recommending an Internet access solution, that is operable to meet the plurality of customer needs, from 
among the plurality of available Internet access products and the rated at least one available Internet access 
product; and 

20 

wherein the rating of the at least one available Internet access product within a plurality of available Internet 
access products comprises disqualifying the at least one available Internet access product when the at least one 
available Internet access product is inoperable to support web site hosting and when the ability to host a web site 
crisp value comprises a true value. 

25 

18. The method of claim 17, wherein the rating of the at least one available Internet access product comprising em- 
ploying dynamic calculation. 

19. The method of claim 17, wherein the ability to host a web site comprises a Boolean customer need. 

30 

20. The method of claim 17, wherein the bandwidth comprises the at least one crisp value of the plurality of crisp 
values that is transformed to a fuzzy value. 
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